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(54) VOICE/VIDEO INFORMATION RECORDING/REPRODUCING DEVICE AND METHOD 
THEREFOR 



(57) An audio/video information recording/repro- 
ducing device capable ofreasily implementing a post- 
recording function on an optical disk by using even a 
low-cost disk drive having a comparatively low-speed 
seek time. When recording a video file : it is reeoided on 
an optical disk continuously for a duration equivalent to 



more than three times a seektime. When recording dub- 
bing audio, it is r ecorded continuously only with constant 
data size at the same time with the reproducing of the 
recorded video file : thereby enabling concurrent real- 
time continuous reproducing and recording. According- 
ly, concurrent reproductions of a video file and an audio 
file are ensured when reproducing dubbing audio. 
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Description 

Technical Field 

[0001] The present invention relates to an audio/video 
mlormalion recording/repr oducn g device and method 
compressing video signals and audio signals and re- 
coidmg the signals on a recording medium such as an 
optical eisk 

Background Art 

[0002] System streams defined by the MPEG2 stand- 
ard (ISC/IEC 1381 8-1) ate used lo compress video al a 
low bit rale The tollowmg three types aie defined as this 
system stream program stream tianspon stream: and 
PES stream 

[0003] On tne other hand, optical disks such as 
phase-cnange optical disk (e.g.. DVD-RAM or MVDISC) 
or magneto-optical cisks <MO) have atiiacted attention 
as a recorcmg medium replacing a magnetic tape. For 
example. VIDEO RECORDING standard (DVD Specifi- 
cations lor Rewritable /Re- recoroabie Dtscs Part 3 VID- 
EO RECORDING Version 1 .0 September 1999) is one 
standard under wmch video is recorced on a DVD-RAM. 
This standard is used to record/reproduce video tiles 
constituted by program streams under the MPEG2 
standard with respect to a DVD- RAM cisk Hereinafter, 
conventional lechnioues including the technique of the 
VIDEO RECORDING standard will be described by ex- 
plaining the case where video tiles constituted by 
MPEG2 transport streams are recoded/reproduced with 
respect ;o a phase-cnange disk (hereinafter, referred to 
simply as "optical disk" as long as it is not confusing) 
instead In the description below, video is compressed 
under the MPEG2 of ISO/IEC "3818-1. and audio is 
compressed under tne MFEG2-AAC (Advanced Audio 
Coding) of ISO/IEC 13616-7. 

[0004] FIG 16 shows a configuration diagram of a 
conventional audio/video information recording/repro- 
ducing cevice jsing a phase-change optical disk. When 
recording vide? signals and audio signals, signals input 
from a video signal input portion 100 and an audio signal 
input pomon 1 02 are compressed in a video compress- 
ing portion 1 0" and an audio compressing portion : 03. 
respectively, "hen. dummy packets generated by a 
dummy oacke: generating portion 105 for pest-record- 
ing are mixed with the compressed results in a transport 
stream assembling portion 104 to produce transport 
streams Tnen. the transport streams are written in a 
phase-cnange optical disk 1 31 via a Duffer memory " 54. 
a recording pcrticn 120 and a pick-up 13C 
[0005] When reproducing video signals and audio sig- 
nals, the iranspor. streams picked up by the pick-up 1 30 
and passed through a reproducing pernor *2i and the 
butfe r memory 1 5^ are separatee intc viaeo s gnals and 
audio signals rr a Transport siream disassembling por- 
ticn "15 anc are outpu: to e video display portion nc 



,-jnri nt, Hiidio ou put portion 11? via a video expandirg 
pc-rtit Mil - and a fiisi auoro expanding portion 113. ro- 
sier, lively A second audio expanding portion 114 is 
used to reproduce back audio (described laler) when the 
U-icr^ .^udie 15 recordec in the transport sti earns 
|0006] When recoidmg video signals and audio sig 
nak a lecodng control portion 151 controls the record- 
ing \: onion 120. a continuous data area delecting pcrticn 
150 rttid a logical block managing portion 141 and per- 

ic loimt recording In this case, the continuous data area 
detecting portion 150 checks the use status of the sec- 
tors managed by the logical block managing portior 141 
in response tc an instruction of the recording contro por- 
lion 151 and delects vacant areas that physically are 

7 - r> continuous 

[0007] When reproducing video signals and audio sig- 
nals, a reproducing control portion 140 controls a repro- 
ducing portion 121 and the recording portion 120 and 
performs reproduction. A recording control portion 152 

?o fu, p 0bt ,ecording and a reproducing control portion 153 
for post-recording are started up at the time of post-re- 
cording, whicn will be described laler. 
[0008] It should be noted that "recording of video sig 
nals and audto signals" is referred to as "recording of 
motion picture signals" in the following. Similarly, "re- 
cording of video and audio" is referred to as "recording 
of motion pictures". 

[0009] FIG 17 shows a recording format for recording 
video in real-lime in the phase-change optical disk 131 

so The phase-change optical disk 131 is constituted by 2 
koyle sectors, and 16 sectors constitute one logical 
block {32 kbytes). An error correction code is provided 
with every legical block tor recording in the phase- 
change disk 1 31 Furthermore, logical blocks that phys- 

25 ieally are continuous at least for a specific time (e.g.. 
0.86 seconds as described later) in terms of the maxi- 
mum recordir g/reproducing rate are taken as one con- 
tinuous data area In this area, video object units (here- 
inafter, referred to as "VOBU") having a reproduction 
time (display lime) cf 0.4 to 1 second and constituted by 
MPEG transport streams are recorded sequentially. 
One VOBU contains video and audio compressed data 
that entire y can be decoded without additional data in 
principle, in other words, video and audio compressed 

45 data are complete within one V03U. 

[0010] One VOBU is constituted toy transport packets 
with 1 66 bytes each, which are in a subordinate level of 
the MPEG transport stream. The transport packet is 
constituted by the following three types of transports 

so packets: a video transport packet (V_TSP) in which vid- 
eo compressed data are stored, an audio transport 
packet (A_TSP) in which audio compressed data arc 
stored, and a dummy audio transport packet (D_TSF). 
One VOBU contains all o* V_TSP : A_TSP and D_7SP 

" in a corresponding time. The data size of one VOBU is 
varied in the range up to the maximum recording/reprc- 
oucing-aie if the cit rate cf video signals is variable On 
the ether hand f the bit rate of videc signals js f xed 



2 



EP 1 328 118 A1 



4 



Ihe daia size ol the VOBU is substantially consent 
|0011] FIG 18 is a diagiam showing ihe deiarl ol 
V_TSP. A.TSP and D_TSP The V_TSP includes a 
liansoon packel heade; and video data ihe A TSP in- 
cludes a hanspon packei header and audio da;a, and 
ihe D_ "I SP includes a iianspon packel headei and dum- 
my daia toi back audio The d:t1eience between the 
V_TSP. the A^TSP. and the D_ TSP is identified wilh Ihe 
PID (packei ID) in the lianspoi packel headers. Foi ex- 
ample, as shown in FIG 18. the V_TSP. the A_TSP, and 
the D_TSP aie icenutied by assigning PID = "0x0020" 
to the V_TSP. PID = "0>:00?r* to the A_TSP and PID = 
"0x0022" to the D_TSP 

|0012] The continuous data aiea detecting portion 

150 ot the auoio/video tntormation recording/iepioduc- 
ing device shown in FIG. 16 redetects the next continu- 
ous data aiea at the time when the remaining area d 
one continuous daia aiea becomes small Then : when 
one continuous data area is lilled up. willing is pei- 
tormed in the next continuous data aiea. 

[0013) FIG. 19 shows the slate in which the contents 
recorded on an optical disk are managed by a UDF (Uni- 
versal Disk Formal) tile system. In this example., one 
MPEG transport slream is recorded as a file "MOVIE. 
MPG" by one ON operation and one OFF operation with 
a recording start button. The name and the file entry po- 
sition of the 1ile are managed by a FID (File Identifier 
Descriptor). Furthermore, one file and 1hree continuous 
data areas a. b and c constituting this file are managed 
with allocation descriptors in the lile entry. The lotlowing 
explains how the continuous data area has come to be 
divided into three portions^. The structure of each allo- 
cation descriptor is composed ot an extent length and 
an extent position as shown in FIG. 20. 
[0014] When the recording control portion 151 finds a 
defective logical block while recording data in the con- 
tinuous data area a ; the recording control portion 151 
skips the defective logical block and continues writing 
from the head of the continuous data area b. When the 
recording control portion 151 is about to arrive in an area 
where a PC 1ile is recorded while recording data in the 
continuous data area b : the recording control portion 

151 continues writing horn the head ol the continuous 
data area c. As a result, the 1ile "MOVIE . MPG" is con- 
stituted by the three continuous data areas a, b. and c. 
[0015] FIG. 21 shows the outline o1 the operation at 
the lime of reproduction of a file. For reproduction, the 
reproducing control portion 1 40 performs simultaneous- 
ly an operation of reading data from the optical disk 1 31 
to the buffer memory 1 54 and an operation of reproduc- 
ing data by data transfer from the buffer memory 154 to 
the transport stream disassembling portion 115. In this 
case, the data reading rate Vr is set to be higher than 
the data reproducing rale Vo so as to prevent data to be 
reproduced from not being present in the buffer memory 
154 (underflow). Therefore, when continuous data read- 
ing and continuous daia reproduction are performed 
constantly, surplus cata to be reproduced can be held 



m an amount coi responding lo Ihe difference in the late 
between the cata tepioducing rate Vo and the data lead- 
ing rate Vr Repioduciion can be performed continuous- 
ly by using this surplus data that can be held as repro- 
duction data when daia reading is interrupted by the 
jumping ot Ihe pick-up 130. 

|0016] Mote specifically when Ihe data reading rate 
Vi is 24 Mbps. the data reproducing rate Vo is 10 Mbps, 
and the maximum movement time of the pick-up 1 30 is 

'0 0.5 seconds, surplus reproduction data ot 5 M bits aie 
necessary during pick-up movement. In order to obtain 
such surplus reproduction data, continuous reading for 
0.36 seconds is necessary. In other words } it is neces- 
sary to perlorm continuous reading for a period of time 
obtained by dividing 5 M bits by the difference between 
the data reading raie, which is 24 Mbps, and the data 
reproducing rate, which is 10 Mbps. 
[0017] Here, leproduction data of 8.6 M bits, that is. 
repioduction data lor 0.86 seconds in terms of a lepio- 

?o ducing late ot 10 Mbps is read during continuous read- 
ing ot 0.36 seconds. Therefore, ensuring a continuous 
data area lor 0.86 seconds or more to record motion pic- 
tures at up to 10 Mbps makes it possible to guarantee 
continuous data reproduction. 

2* (0018) The maximum movement time of the pick-up 
130 refers to a period ot time that is required for a disk 
to move between the innermost circumference and the 
oulermost circumference. This period of time includes 
rotational latency. 

30 [0019] Several defective logical blocks may be 
present in the middle of the continuous data area. In this 
case, however, ii is necessary to increase the continu- 
ous data area to an area slightly larger than the area for 
0.86 seconds in view of a reading time necessary for 

35 reading the defective logical blocks for reproduction. 
[0020] One of the functions commonly provided in a 
consumer movie is post-recording. Post -recording is a 
function ot dubbing audio corresponding to video that is 
recorded once (hereinafter, referred to as "front audio") 

-'tf lo newly recorded audio (hereinafter, referred to as 
"back audio"). 

[0021] The post-recording generally is constituted by 
the following three steps. In the first step, video is re- 
corded in a recording mode that allows post- recording 
(hereinafter, referred to as "post-recording mode re- 
cording"), in me second step, back audio is recorded in 
synchronization wilh the recorded video while watching 
the recorded video (hereinafter, referred to as "post-re- 
cording recording"). In the third step, the video and the 

56 back audio in the second step are reproduced in syn- 
chronization (hereinafter, referred to as "post- recording 
reproduction"). These steps attain dubbing. 
[0022] In the first step, the recording control portion 
152 for post-recording records a MPEG transport 

" stream including V_TSP, A_TSP,and D_TSP. In the sec- 
ond step, the recording control portion 152 for post-re- 
cording replaces D_T£P by A_TSP for back audio and 
records the A_TSP for back audio in the optical disk 1 31 . 
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In ihe third step, ihe tepioducmg roniiol portot; lhS loi 
posl -recording controls such lhat A TS-' tot Itoni audio 
A_TSP lot back audio and V_TSP are dciivcicd to lhc 
transport stream disassembling portion lib Thus dub- 
bing is attained. 

(0023) A tile including video and audio lo be tecoided 
during post-recording recotding is teteued lo as a "mo- 
lion picture tile" in the following 

{0024] When there is no need lot post-iecotdmg. a 
motion picture file that does not include D TSP and is 
constituted by A_TSP and V_TSP is tecoided 
[0025] When the reproducing contto portion 140 te- 
produces a motion picture tile that is tecoided in the 
post -recording mode. D_TSP is not delivered lo the 
transport stream disassembling portion 11 5. and A_T SP 
and V_TSP are delivered. 

[0026] When recording back audio while watching 
video during post-recording recording, ii is necessary to 
perform a process lot teptoducing video and a process 
tot re-recording video including back audio at 1he same 
time. More specifically, the reptoducing control portion 
153 for post-recording stores a stteam to be reproduced 
on the buffer, replaces D_TSP in the stream oy A_7SP 
for back audio, and writes it back on the disk. That ts to 
say, it is necessary to perform simultaneously continu- 
ous reproduction at the rale at which the videc is record- 
ed and continuous recording at the same rate. In order 
to realize this concurrent recording/reproducing proc- 
ess, it is necessary lo realize a high transler rate and a 
high-speed seek lime, which requires an expensive disk 
drive. 

Disclosure of Invention 

[0027] It is an object of the present invention lo pro- 
vide an audio/video information recording/reproducing 
device and method that can perform a post-recording 
function on an optical disk easily with an inexpensive 
disk drive having a comparatively low-speed seek time 
to solve the above problem. 

[0028] In order to achieve the above-described ob- 
ject, a first audio/video information recording/reproduc- 
ing device of the present invention includes a video re- 
cording portion tor recording video information as a vid- 
eo tile; a video reproducing portion for reproducing the 
video information; and an audio reproducing portion for 
reproducing an audio file in which audio information is 
recorded. The video recording portion records the video 
information as the video file while guaranteeing real- 
time continuous reproduction of the video information 
and real-time continuous reproduction of the audio in- 
formation at the same time. 

[0029] In order to achieve the ebove-cescribed ob- 
ject, a second audio/video information recorcing/repro- 
ducing device of the present invention includes an audio 
recording portion that records audio informa;ior. as an 
audio file: a video reproducing portion that reprocLces 
a video file in which video information ,s recorded and 



f» 

an audio reproducing portion thai reproducer li e aud-o 
hie The audio recotding portion recoids lhc* aucto mfot- 
mation as the audio Me whtle guaianieemc teal litre 
continuous teproduclion ol the video tnloimatior. and re- 
5 al-lime continuous teptoduclion ol the audio information 
at the same time 

[0030] In ordet to achieve the above-desenbed ob 
jeel, a third audio/video information lecotdmp leptoduc- 
mg device of the ptesent invention includes an audio re- 

io cording portion that tecotds audio information as an au- 
dio file: a video reproducing portion that lepioduces vid- 
eo information recorded as a video lile in leal-time and 
continuously: and a lecordmg portion tot posi-recordmg 
that reproduces the video information and records the 

*s audio information as the audio lile at the same time, the 
audio information being input continuously 
[0031] In the thitc audio/video information recording/ 
reproducing device, n is preferable that the video file is 
recorded while real-lime continuous lepioduclion ol the 

?o video information and teptoduction of the audio infor- 
mation are guaranteed to be perlormed at the same 
time, and the audio file is recorded while real-time con- 
tinuous reproduction of the video information and repro- 
duction of the audio information arc -guaranteed at the 

?5 same time. 

[0032] In order to achieve the above-described ob- 
ject, a fourth audio/video information recording/repro- 
ducing device of the piesent invention includes a video 
reproducing portion that reproduces in real-time and 

30 continuously a video file in which video information is 
recorded: an audio reproducing portion that reproduces 
in real-time and continuously an audio file in which audio 
information is recorded: and a reproducing portion tor 
post-recording that reproduces the video information 

3s and reproduces the audio information at the same time. 
The video tile is recorded while teal-time continuous re- 
production of the videc information and the audio infor- 
mation is guaranteed at the same time. The audio file is 
recorded while real-time continuous reproduction of the 

^0 video information and the audio information is guaran- 
teed at the same time. The reproducing portion tor post- 
recording performs real- time continuous reproduction 
of the video information by the video reproducing portion 
and real- lime continuous reproduction of the audio in- 

45 formation by the audio reproducing portion at the same 
lime. 

[0033] In order to achieve Ihe above-described ob- 
ject, a lifth audio-Video information recording/reproduc- 
ing device of the present invention includes a video re- 

50 procucing portion that reproduces video information in 
real-time and continuously: an audio reproducing por- 
tion that reproduces audio informatior in real-time and 
continuously: and a reproducing portion for pest-recorc- 
ing that reproduces video information and reproduces 

55 the audio information at the same time. The video infor- 
mation ts reccrded while real-time continuous reproduc- 
tion of the viceo information and the audio information 
is guaranteec at the same time. The audio information 
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is lecoided while ieat-iime conimuouf. iGpioouction o* 
the video inlormaiion and ine audio information is gjar- 
anleed at the same time The lepioducmg pomor tot 
post-recording perlorms teal- time continuous reoio- 
duction ol the video information by the video reproduc- 
ing portion and real- time continuous reproduction ot the 
audio information by the audio reproducing portion at 
the same time. 

[0034] In the fourth and fifth audio/video information 
recording/reproducing devices, it is preferable that in 
reading the video file and the audio tite and repr oducing 
the video file and the audio file as the video information 
and the audio information, respectively, the reproducing 
portion for post-recording leads the audio file when the 
data amount ot the audio inlormaiion that has been read 
and is to be reproduced teaches a predetermined value 
or less, and the reproducing portion for post- recording 
reads the video file when me data amount exceeds the 
predetermined value. 

[0035] In the first to fifth audio/video information re- 
cording/reproducing devices, it is preferable that Ihe au- 
dio file and the video file are recorded in different record- 
ing medial 

[0036] In the first to fifth audio/video information re- 
cording/reproducing devices : it is preferable that the au- 
dio file is constituted by a group of continuous data areas 
for audio having a fixed length and composed of a plu- 
rality of physically continuous recording units in which 
the audio information can be recorded, and ihe video 
file is constituted by a group of continuous data areas 
for video composed of a plurality of physically continu- 
ous recording units in which video information can be 
reproduced at a maximum reading rate 1or at least a time 
required for obtaining surplus video information in an 
amount corresponding to a total period of a period three 
times the maximum movement time ot a reading/writing 
head and a period for reading one of the continuous data 
areas for audio. 

[0037] In the first to fifth audio/video information re- 
cording/reproducing devices, it is preferable that the au- 
dio file is constituted by a group of continuous data areas 
for audio having a predetermined data size or more and 
composed of a plurality of physically continuous record- 
ing units in which the audio information can be recorded, 
and the video file is constituted by a group ot continuous 
data areas for video composed of a plurality of physically 
conlinuous recording units in which video information 
can be reproduced at a maximum reading rate for el 
least a time required for obtaining surplus video infor- 
mation in an amount corresponding to a total period of 
a period four times the maximum movement time of a 
reading/writing head and a period for reading the pre- 
determined data size of the continuous data areas for 
audio. 

[0038] In the first to fifth audio/video information re- 
cording/reproducing devices., it is preferable that the au- 
dio file is non-compressed audio data. 
[0039] In order to achieve the above-described ob- 



ject a sixth audio/videc information recording/! eptcduc- 
mg device of the piesent invention includes a video re- 
cording portion that records video information as a video 
tile: an audio recoicmg portion that records audio mloi- 

5 malion as an audio tile a video reproducing portion that 
reproduces in real-time and continuously the video file 
recorded on a recording medium as the video mtoima- 
tion; a recording portion for post- recording that repro- 
duces the video information and recoids the audio in- 

ro formation associated with the video information as the 
audio file at the same time: and a synthesis recording 
portion that records synthesized information obtained 
by synthesizing the video information and the audio in- 
formation as a synthesized video file. The video record- 

J 5 mg portion records video inlormaiion. I he recoiding 
portionfor posl-recoidmg perlorms real-time continuous 
reproduction o1 the video information by the video repro- 
ducing portion and recoiding of the audio information 
associated with the video information by the audio re- 

?o coiding portion at the same time. The synthesis lecoid- 
ing portion records the synthesized file. 
[0040] In order to achieve the above-described ob- 
ject, a seventh audio/video information recording/repro- 
ducing device of the picsenl invention includes a video 

?5 recording portion that records video information as a vid- 
eo file; an audio recording portion that records audio in- 
formation as an audio file; a synthesis recording portion 
that records synthesized information obtained by syn- 
thesizing the video information and the audio intorma- 

30 tion as a synthesized video file; and a reproducing por- 
tion for post-recording that reproduces the synthesized 
file recorded on a recording medium as the synthesized 
information in real-time and continuously. The video re- 
cording portion records video information. The audio re- 

35 cording portion records the audio information associat- 
ed with the video information. The synthesis recording 
portion creates and records the synthesized life. The re- 
producing portion Icr post-recording reproduces in reel- 
time and continuously the video information and the au- 

40 dio information at the same time by reproducing the syn- 
thesized file. 

[0041] In the first to seventh audio/video information 
recording/reproducing devices, it is preferable that the 
audio data of the audio 1ile has the same data structure 

*5 as that of the video data ot the video file. 

[0042] In order to achieve the above-described ob- 
ject, an eighth audio/video information recording/repro- 
ducing device of the piesent invention includes a video 
recording portion that records, video information in a 

50 continuous data area for video; an audio recording por- 
tion that records audio information in a group of contin- 
uous data areas for audio having a predetermined data 
size; a video reproducing portion that reproduces the re- 
corded video information in a designated order : an audio 

55 reproducing portion that reproduces the recorded audio 
information: and a reproducing portion for post-record- 
ing that reproduces the video information and the audio 
information at the same time. The video reproducing 
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poiiton continues, lo display nnc pior r ol Ihf video in- 
formation at leasi lot a total period ol hi least a period 
twice the maximum movement time ol a it ad ng< willing 
head, a period loi reading one ol the continuous data 
areas to* audio and a period for leading one ol the con- 
linuous data aieas lor video 

(0043] In order to achieve the above- Described ob- 
ject, a lust meihod loi recording/:eprocucing audio/vid- 
eo mlormation ol the present invention is characterized 
in that while real-lime continuous reproduction cl video 
inlormation recorded as a video hie and leal-ume con- 
tinuous lepioducnon ot audic information recorded as 
an audic hie are guaranteed at the same lime, the video 
inlormalion is recorded as the videc hie 
[0044] In order lo achieve Ihe above-cesenbed ob- 
ject, a second melhod lor recording/reproducing audio/ 
video inlormation ol ihe present invention is character- 
ized in that while real-time continuous reproduction of 
video inlormation recorded as a video liie and real-lime 
continuous repioduclion ol audio inlormalion recorded 
as an audio 1ile are guaranteed al the same lime, the 
audio inlormalion is recorded as ihe audio file. 
[0045] In order lo achieve the above described ob- 
ject, a third method for recording/reprocucing audio/vid- 
eo information of the present invention is characterized 
in that video inlormation recorded as a video file is re- 
produced in real-time and continuously, and audio infor- 
mation that is input continuously is recorded as an audio 
file at the same time 

(0046] In the third method for recording/repioducing 
audio/video information, it is preferable that the video 
file is recorded while real-time continuous reproduction 
of the video information and reproduction of the audio 
information are guaranteed to be performed at the same 
time, and the audio file is recorded whiJe real-time con- 
tinuous reproduction of the video information and repro- 
duction of the audio information are guaranleed at the 
seme time. 

[0047] In order to achieve the above-described ob- 
ject, a founh method 1or recording/reproducing audio/ 
video information of the present invention is character- 
ized in that a video file is recorded whiie real-time con- 
tinuous rep r oduction of video information recorded as a 
videc tile and audio information recorded as an audio 
file is guaranteec at the same time, an audio file is re- 
corded while rea -time continuous reproduction of the 
videc information and ihe audio information is guaran- 
teed at the same time, and real-time continuous repro- 
duction of the video information and real-time continu- 
ous reproduction of the audio information are performed 
- ' ihe same time. 

[0048] In the fourth method for recording/reproducing 
audio/vitiec information, it is preferable that in reading 
the video file and the audio file and reproducing the vid- 
eo information and the audio information, respectively, 
the audio file is read when the data amount of the audic 
information that has been read and is 1c be repioauced 
reaches a predetermined value or less, and the vioec 



li r* is reac when the data amount exceeds the prede- 
termined value 

J0049] In the lust to lourth melhod for recording/ repro- 
ducing audio/video inlormation. it is preferable thai the 
5 audio file and ihe video fiie are recorded in different re- 
cording media 

J0050] In ihe lust to lourlh method for recording/repro- 
ducing audio/video information, it is preferable that the 
audio lile is constituted t>y a group of continuous data 

io ai eas loi audio having a fixed length composed of a plu- 
rality ol physically continuous recording units in which 
the audio information can be recorded, and the video 
1i«e is constituted by a group of continuous data areas 
for video composed ot a plurality of physically continu- 

'5 ous recording units in which video information can be 
reproduced at a maximum reading rate tor at least a time 
required lor obtaining surplus video information in an 
amount coriespondmg lo a total period of a period three 
limes the maximum movement lime ot a reading/writing 

20 head and a peiiod tci leading one of the continuous data 
aieas for audto. 

[0051] In the first to fourth method for recording/repro- 
ducing audio/video inf ormation, it is preferable that the 
audio data o1 the audio fife has the same data structure 
as that of the video data of the video file. 
[0052] In order to achieve the above-described ob- 
ject, a fifth melhod for recording/ reproducing audio/ vid- 
eo information ol the present invention is characterized 
in that video information is recorded as a video file, the 

30 video information is reproduced in real-time and contin- 
uously, and audio information associated with the video 
information is recorded as an audio file at the same time . 
and synthesized information obtained by synthesizing 
the video information and 4he audio information is re- 

25 corded as a synthesized video fife.. 

[0053] In ofder to achieve the above-described ob- 
ject, a sixth method tor recording/reproducing audio/ vid- 
eo information o1 the present invention is characterized 
in that video information recorded in a continuous data 

so area for videc is reproduced in a designated order, and 
audio information recorded in a group of continuous da- 
ta areas for audio having a predetermined data size is 
reproduced at the same time, andone piece of the video 
information is displayed continuously at least for a total 

45 period of a: least a period twice the maximum movement 
time of a reacing/writing head, a period for reading one 
of the continuous data areas -for audio, and a period for 
reacing one of the continuous data areas for video. 
[0054] In order lo achieve the above -described ob- 

50 ject. a ninth audio/video information recording/repro- 
ducing device of the present invention includes a video 
recording portion that records video information as a vid- 
eo file: a video reproducing portion that reproduces the 
video information, an audio recording portion that 

55 records audio information as an audio file; and an audio 
reproducirg portion that reproduces the audio informa- 
tion The videc recording portion records the video in- 
lormalion as ihe videc file, while real-time continuous 
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reproduction ot ihe video ir lor -nation and i^l-iime con- 
tinuous recording ol the audio inlormanon aie cua-aiv 
teed at the same time, and real-time continuous teoio- 
duction ol the video information and leal-lime continu- 
ous tepioduction ot the audio mtoimanon aie cuaian- 
teed at the same time 

(0055] In oider to achieve the above- cescnbed ob- 
ject, a tenth audio/video information recoiding/iepro- 
ducing device ot the piesent invention includes an audio 
recording portion that recoids audio information as an 
audio tile; an audio reproducing portion that reproduces 
the audio tile in real-time and continuously: a video re- 
producing portion that reproduces video intormation re- 
corded as a video tile in real-time and continuously: a 
recording portion tor post-recording that lepioduces the 
video intormation and recordsthe audio inlormation that 
is input continuously at the same time. The video tile is 
recorded, while real-lime continuous leproduction ot the 
video intormation and reproduction ol Ihe audio intor- 
mation are guaranteed to be perfoimed at the same 
lime, and real-time continuous reproduction of the video 
intormation and real-lime continuous ;ecording ot the 
audio information are guaranteed to be performed at the 
same time. 

[0056] In order to achieve the above-described ob- 
ject, an eleventh audio/video information recording/re- 
producing device of the present invention includes a vid- 
eo reproducing portion lhat reproduces in real-time and 
continuously a video file in which video information is 
recorded; an audio recording portion that records audio 
information as an audio file: an audio reproducing por- 
tion that reproduces the audio file in real-time and con- 
tinuously: a reproducing portion for post-recording that 
reproduces the video information and reproduces the 
audio information at the same time. The video file is re- 
corded, while real-time continuous reproduction of the 
video inlormation and real-time continuous recording of 
the audio intormation are guaranteed at the same lime, 
and real-time continuous reproduction of the video in- 
formation and real-time continuous reproduction of the 
audio information are guaranteed at the same time. The 
audio file is recorded, while real-lime continuous repro- 
duction o1 the video information and real-time continu- 
ous reproduction of the audio information are guaran- 
teed at the same lime. The reproducing portion for post- 
recording performs the real-lime continuous reproduc- 
tion of the video intormation by the videc reproducing 
portion and the real-time continuous reproduction of the 
audio information by the audio reproducing portion at 
the same time. 

[0057] In order to achieve the above-described ob- 
ject, a twelfth audio/video information recording/repro- 
ducing device of Ihe present invention includes a videc 
recording portion that recorcs video information in a 
continuous data area for video: an audio recording por- 
tion that records audio information in a group of contin- 
uous data areas tor audio having a predetermined data 
size: a video reproducing portion lhat reproduces the re- 



corded video inlormation in a designated oide* and a 
lecoidrng portion tor post- recoidtng that repioduces the 
video information ir ihe designated oidei and records 
ihe audio information at the same time The video re- 

5 producing portion continues to display one piece ot the 
video intormation at least tor a total period cl at least a 
period twice the maximum movement time ot a leading/ 
writing head, a peiiod toi reading one ol the continuous 
data areas tor audio, and a period tor wntmg in one ot 

»*> the continuous data areas tor video 

|0058] tn order to achieve the above-described ob- 
ject, a seventh method tor recording/reproducing audio/ 
video intormation ot the present invention is character- 
ized in thai video inlormation recorded in a continuous 

i$ data area tor video is reproduced in a designated order, 
and audio information is recorded in a group ol contin- 
uous data areas tor audio having a predetermined data 
size at the same time, and one piece of the video inlor- 
malion is displayed conlinuously at leasi lor a total pe- 

?o riod of at least a period twice the maximum movement 
time of a reading/writing head, a period for reading one 
of the continuous data areas tor audio, and a period for 
writing in one of the continuous data areas for video. 
[0059] With the above configuration, real-lime repro- 

?5 duction ot video files can be guaranteed, so that video 
information and audio information can be reproduced 
without interruption, and also in reproduction of audio 
intormation for post-recording, data can be reproduced 
in real-time continuously without no data missing. 

30 

Brief Description of Drawings 
[0060] 

35 FIG. 1 is a block diagram showing a functional con- 

figuration of an. audio/video information recording/ 
reproducing device according to Embodiment 1 of 
the present invention. 

FIG. 2 is a block diagram relevant to post- recording 
*o mode recording in an audio/video information re- 

cording/reproducing device according to Embodi- 
ment 1 of the present invention. 
FIG. 3 is a block diagram relevant to post- recording 
recording in en audio/video information recording/ 
^5 reproducing device according to Emoodiment 1 of 

the present invention. 

FIG. A is a block diagram relevant lo post-recording 
reproduction in an audio/video information record- 
ing/reproducing device according to Embodiment 1 

50 of the present invention. 

FIG. £ is a diagram showing the recording form of 
a motion picture file at the time ol post- recording 
mode recording in an audio/video information re- 
cording/reproducing device according ic Emboci- 

55 ment 1 of the present invention. 

FIG. 6 is a diagram showing the recording form of 
a back audio file at the time ol pest-recording re- 
cording in an audio/video information recording/re- 
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producing devir.r ac.( ntding to F ml"od mrnl 1 ol the 
present invonlio r . 

F 1G 7 is a diagram <- how no an operation model at 
ine lime ol post-tecoid up recording in an audio/vid- 
eo :nloimaiion lecoidmQ reproducing cevice ac- 
cording lo Embcdimert 1 ol ihe present nvent on 
FIG 8 is a ciagtam showing ihe nansiiion ol the 
code amount in a motion picljie butlei memory and 
an audio outlet memory a! the lime ol post-record- 
mg recording in an audio video information lecord- 'f- 
ing/ieptoducing device accoiding lo Embodiment 1 
of the present invention 

FIG 9 is a diagram s how ng an operation model al 
the time ol pcsl-'ecoidmg reproduction in an audio/ 
video inlormation recording/reproducing device ac- ^ 
cording to Embodiment 1 ot the present invention 
FIG 10 is a diagiam showing the transition ot the 
code amount in a motion picture butler memory and 
an audio buftei memory al ihe time ot posl-record- 
ing reprocuctioi in an audio/video information le- ?° 
cor ding/repr educing device according lo Embodi- 
ment 1 of the present invention 
FIG 11 is a block diagiamshowing a functional con- 
figuration of an audio/video information recording/ 
reproducing device accoiding lo Embodiment 2 ol *s 
the present invention 

FIG. 12 is a block ciacram relevant to post-iecord- 
ing recording in an audio/video information record- 
ing/reproducing device accoiding to Embodiment 2 
of the present invention. 30 
FIG. 13 is a block diagram relevant lo pest-record- 
ing reproduction in an audio/video information re- 
cording/reproducing device according to Embodi- 
ment 2 of the present invention 

FIG 14 is a block diagiamshowing a functional con- 55 
figuration of an audio/video information recording/ 
reproducing device accoiding to Embodiment 3 ot 
the present invention 

FIG 15 is a block ciacram relevant to pest-record- 
ing reprocuctior in an audio/video information re* *o 
cording/reproducing device according to Embodi- 
ment 3 of the present invention 
FIG 16 is a block diagiamshowing a functional con- 
figuration ol a ccnventional audio/video information 
recording/rep rooucmg device. 4 - 
FIG. 1 7 is a ciacram showing the recording form of 
a motion picture file at ihe lime of post-recording 
mode recording in the conventional audio/video in- 
formation recorcinc/reproducing device. 
FIG 18 is a diagram showing the configuration of a 5C 
transport stream of a motion picture file at the lime 
of post-rccordinc mode recording ir the convention- 
al audo/videc nformaticn recoraing/reprcducmg 
cevice. 

FIG 1 9 is a diagram showing the state in which the — 
motion picture file \s managed by a JDF file system 
FIG 20 is a d ag*am shou.nc a data structure cf the 
allocation, descriptor o' the lDF file system 



MG 21 is a dingiam showing an operation model 
at the lime ol reproducing a (He in the conventional 
audio/video intoimation recording/reproducing de- 
vice 

F IG 22 is a diaqram showing the transition ot the 
code amount in a motion picture buffer memory and 
an audio buffer memory at the time of post-record- 
ing reproduction in the conventional audio/video in- 
lormalion recording/reproducing device. 
FIG 23 is a diagram showing the transition of the 
code amount in a motion picture buffer memory and 
an audio buffer memory at the time of post-record- 
ing reproduction in an audio/video information le- 
cording/reproducing device according to Emboci- 
ment 4 ol the present invention. 
FIG. 24 is a diagiam showing the transition ot the 
code amount in a motion picture buffer memory and 
an audio butler memory at the time of post-record- 
ing reproduclion in the audio/video information re- 
coiding/iepioducing device according to Emboci- 
menl 1 of the present invention when the continu- 
ous data area tor motion pictures is held slightly 
longer. 

Eest Mode tor Carrying Out the Invention 

[0061] Hereinafter, embodiments of the present in- 
vention will be described with reference to the accom- 
panying drawings 

(Embodiment 1) 

[0062] FIG. 1 is a block diagram showing the config- 
uration of an audio'video information recording/repro- 
ducing device according to Embodiment 1 of the present 
invention. This embodiment is different from the conven- 
tional example (FIG. 16) in that this embodiment has a 
second transpon stream disassembling portion 166. 
and the functions of the continuous data area detecting 
portion 160, the recording control portion 161, the re- 
cording control portion 1 62 for post-recording, the repro- 
ducing control portion 163 for post -recording, and the 
butler memory 164 are different. The data reading rate 
ot the reproducing portion 121 , the maximum reproduc- 
tion rate ol motion picture data input to a first transpon 
sueam disassembling portion 165, and the maximum 
movement time at the time of the readingoperation and 
the writing operation of the pick-up 1 30 are the same as 
those of the conventional example. 
[0063] FIG. 2 shows a block relevant Xo post-record- 
ing mode recording in the functional block of FIG. 1 . FIG. 
3 shows a block relevant to post-recording recording in 
the functional block ot FIG. 1 . FIG. 4 shows a block rel- 
evant lo post-recording reproduction in the functional 
blocK o' FIG. 1 . 

[0064] FIG 5 is a diagram showing the recording form 
c! vioec and audic in the audio/video information record- 
:r.g'reproducing device according to Embodiment 1 of 



6 



If 



EP 1 328 118 A1 



16 



the pesent inventitn Ths is diiu*ir*ri2 itom FIG 17 
showing a conventional example only in the length ol 
the continuous data area idilleient by the length cone 
spondmg to 2 6 seconds o* moie i Oinei aspects te g . 
VOBU is constiiuted by V_TSP TSP *nd D_TSP) are 
the same. 

|0065] FlG. 6 isa diagram showing the lecoiding form 
ol a back audio file lo be recorded at the lime ol posl- 
recoiding recording in Embodiment 1 cl ihe present in- 
vention The back audio hie is consumed by A_TSP ob- 
tained by encoding back audio Moie specitically. a 
tianspon stream is constituted oy adding a transport 
packet header lo audio data thai have been compr essed 
and encoded based on AAC (Advanced Audio Coding). 
This transport stieam is lecorded continuously in a plu- 
rality ol continuous data areas, each having a fixed 
lengin ol 96 kbytes, held cn the optical disk 131. Each 
96 kbyte area may be physically apart Although omitted 
in FIG. 6. PAT. PMT and Ihe like a:e essential packets 
to the tianspon stream, and contained in the back audio 
tile. 

[0066] FIG. 7 is a diagram showing an operation mod- 
el at ihe lime ol pest-recording recording in Embodiment 
1 ot the present invention. The motion picture data re- 
corded on the optical disk 1.31 aie taken in a motion pic- 
ture bufier memory at a rate Vi vie the pick-up 130. 
These motion picture data are transferred to the trans- 
port stream disassembling portion 1 65 at a rate Vout, 
and then are reproduced by the video expanding portion 
111 and the first audio expanding portion 113 into video 
and audio. On the other hand, audio signals are con- 
verted into audio data by the audio compressing portion 
103 : and then are taken in the audio butler memory at 
a rate Ain via the transport stream assembling portion 
104. Furthermore, these audio data a-e written in the 
optical disk 121 at a rate Aw via the pick-up 130. The 
reading ot the motion picture data and the writing ot the 
audio data are achieved by switching one pick-up 130 
alternately in a lime-division manner. In this embodi- 
ment, it is assumed that Vr > Vout and Aw > Ain are 
satistied. 

[0067] FIG. 6 is a diagram showing the transition ot 
the code amount in the motion picture butler memory 
and me audio sutler memory at the time ot pest-record- 
ing recording in Embodiment 1 ot the present invention. 
In FIG. 6 : t seek refers to the maximum movement time 
ol the pick-up 130. t Awrite r ^ eTS 10 lhe writing time o? an 
audio file for back audio. andt v . CDA refers to the reading 
time ot the continuous data area 1 or motion pictures. 
B A . th is the threshold at which a seek operation 1or writ- 
ing ot audio data starts. When the code amount in the 
audio butter memory roaches 6 A . th or more, the pick-up 
130 stans to move from areas tor the motion picture data 
to areas for the back audio data. In Embodiment 1 . it is 
assumed that B A ., h is 96 kbytes. 

[0068] FIG. 9 is a diagram showing an operation mod- 
el. at the time of posl-recordinc reproduction in ot Em- 
bodiment 1 o1 the present invention. The motion picture 



dai.-. fecoidedor the optical disk 131 are taken tn Promo- 
tion pciuie butter memory at a rate Vr via the pick-up 
13C These motion picture data are transferied lo the 
tiansport stieam disassembling portion 165 at a rale 

5 Vout and then are reproduced by the video expanding 
ponton in and the first audio expanding portion 113 into 
vrdeo and audio. On the other hand, the back audio data 
lecoided on the optical disk' 131 are taken in an audio 
buttei memory at a rate Ar via thepick-up 130. and these 

io back audio data are reproduced as back audio at a rate 
Aout by the second audio expanding portion 114 via the 
transport stream disassembling portion 166. In this em- 
bodiment, it is assumed that Vr > Vout and Ar > Aout are 
satisfied. 

*5 |0069] FIG. 10 is a diagram showing the transition ot 
the code amount in the motion picture butler memory 
and ihe audio butlei memory at the time ol post-record- 
ing reproduction in Embodiment 1 of the present inven- 
tion. B v relets to ihe motion piclure Puller memory si/e. 
20 and B A refers to the audio buffer memory size. 

[0070] The functional block of FIG. 2 is utilized for 
post- lecor ding mode recording. The recording control 
portion 161 controls the recording portion 120, the con- 
tinuous data area detecting portion 160 and the logical 
block managing portion 141 and thus performs port- re- 
cording mode i ecor ding. In this case, the recording con- 
trol portion 1 61 causes the continuous data area detect- 
ing portion 160 to detect vacant areas thai physically 
are continuous. 
so [0071] More specitically, a recording- start operation 
allows the tianspon stream assembling portion 104 to 
divide compressed video signals and compressed audio 
signals imo 186 byte transport packets V_TSP and 
A_TSP : respectively. Furthermore, D_TSR which is 
35 generated by the dummy packet generating portion 105 
for post-recording, is added thereto to create a transport 
stream by aligning these three transport packets se- 
quentially so as to constitute one VOBU. Then, the 
transport stream, is delivered to the recording portion 
40 120 via the butler memory 164. 

[0072] The recording portion 120 starts to record the 
VOBU from the position with the logical block number 
indicated by the recording control portion 161. In this 
case, one VOBU is divided into 32 kbyte units, and an 
*5 error correction code is added to each 32 kbyte unit for 
recording on one logical block in the optical disk. When 
the recording ot one VOBU is completed in the middle 
of one logical block, the next VOBU is recorded contin- 
uously without any gap. 
50 [0073] The continuous data area detecting portion 
160 searches the use status of the logical block man- 
aged by the logical block managing portion 141 so as to 
detect an unused logical block area that is continuous 
in an amount corresponding to 2.6 seconds in terms of 
55 the maximum recording/reproducing rate. In addition, 
the continuous data area detecting portion 160 notifies 
the recording portion 120 of the logical block number of 
that logical block area at every occasion ot writing ot a 
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logical block unil and notilms ihr ingir^l hlo< k rmnHij 
ing portion 141 o' ihe tact ihrJ the logical block will be 
used 

[0074] The logical block man^gira portion 1^1 acti- 
vates ihe reproducing portion i?l il neccssan/ and 
leads space bil maps d the UDF he- sysierr- iccoided 
on Ihe optical disk 131 and ihus keeps. Hack ot the use 
status o! the logical block In this embodiment the space 
bit maps are read collectively at ihe time ol Uimng Ihe 
power on. so that it is not necessary tc lead the space 
bil maps in the course ol post-ieco'ding mode recoid- 
mg. post-recording recording, and posi-iecording lepro- 
duction. 

[0075] Next, tor post-recording lecoiding necoidmg 
back audio), the tunction block shown in FIG. 3 in the 
Junction block ot FIG. 1 is utih/ed 1 he lecoi ding control 
portion 162 lor post-recording performs control such 
that the MPEG transport stream lecorded on the optica! 
disk 131 passes through ihe pick-up 130. ihe lepioduc- 
ing portion 1 21 . and the transport stream disassembling 
portion 165 so as to leproduce video and audio. In this 
case, the butter memory 164 is divided into the motion 
picture buffer memory and the audio buflei memory as 
shown in FIG. 7. and the butler memory 164 is used tor 
temporary storage of previously recorded data tor mo- 
tion pictures and audio. At the same time, ihe recording 
control portion 162 lor post-recording compresses the 
audio ot the audio signal input portion 10? into AAC 
compression codes by passing them through the audio 
compressing portion 103 ; and further converts them into 
the MPEG transport stream by passing them through 
the transport stream assembling portion 104. 
[0076] The converted MPEG transport stream is re- 
corded as e back audio file on the phase-change optical 
disk 131 via the buffer memory 164 (ihe audio buffer 
memory) : the recording portion 120. and the pick-up 
130. 

[0077) As shown in FIG. 6 ; the back audio fiies are 
arranged in physically continuous areas having a fixed 
length (which is different from the motion picture file in 
that this has a fixed length and in the data size) A plu- 
rality of such continuous data areas are held and the 
transport stream for back audio is arranged continuous- 
ly in these areas. The areas having a fixed length may 
be physically apart from each other. 
[0078] The recording control portion 162 for post-re- 
cording reproduces video via the pick-up 130 during a 
time period (1) of FIG. 6. so that video data are stored 
at least at a rate Vr-Vout or more in the motion picture 
buffer memory. On the other hand, the transport stream 
for back audio is stored at a rate Ain or less in the audio 
buffer memory. When the amount of the data stored in 
the audio buffer memory exceeds 96 kbytes, which is 
the data size ot the continuous data area lor audio, the 
recording control portion 162 for post-recording causes 
the pick-up 130 to move to a vacant corlinjous data 
area for back audio da: a for wrring of the back audio 
data (a time period (2)). During this movement the read- 



ing of moiion pictutP.* tiom :hp disk is- mirmjplPd so 
that the data amouni in ihe motion pictuic bjttn mem- 
ory deci eases at a 'ate ol up to Vout When the rrovc 
menl ot the prck-up 130 ends, as shown curing h lime 

* period (3). the code amount ol the audio buffei memory 
is decreased at a rate Aw by the writing oi the back aud o 
data When writing Ihe back audio daia tor one contin- 
uous data area is completed, the pick-up 130 is returned 
to the position at which the reading of the mo'ior picture 

io file is interrupted (a time period |4^) When immediately 
aflei it leturns to that posilion. the pick-up 130 encoun- 
ters a discontinuous pert ion in the continuous data aiea 
of the motion picture hie. which is the worst case, the 
pick-up 130 is moved to the nexl continuous data area, 
and therefore the motion picture data in the motion pic- 
ture butter memory is decieased to 0 (a time period (5)). 
Then, when the reading ot the motion picture daia in the 
next continuous data area starts again, the moiion pic- 
tuie data are stored in the moiion picluie buffei memory 

20 at least at a rate Vi-Vout (a time period (6)). After this 
process, post-recoidmg recording is performed while 
moving the pick-up 1 30 alternately in the manner as de- 
scribed above. 

[0079] As described above, the minimum size of the 
continuous data area of the motion picture file is such a 
size that allows motion picture data sufficient for display 
of motion pictures continuously during the total time of 
atimeforthree pick-up movements anda timelor writing 
audio data lo be stored in the moiion picturebuffer mem- 

30 ory without fail. Therefore, the motion pictures can te 
reproduced in real-time continuously without inte»iup- 
tion. Furthermore, also the audio file also can be written 
continuously with no data missing. 
[0080] For post-recording reproduction, the function 

35 block of FIG. 4 is utilized. The reproducing control por- 
tion 163 lor post- recording reproduces the motion pic- 
ture file recorded on the optical disk 1 31 mtc video and 
fiont audio by passing it through the pick-up "30, the 
reproducing portion 121 . the first transport stream dis- 

JO assembling portion 165, the video expending portion 
■111 and the first audio- expanding portion 113. At the 
same time, the reproducing control portion 1 63 for post- 
recording reprocuces the back audio file recorded on 
the optical disk 131 as back audio by passing it through 

■*5 the pick-up 130. the reproducing portion 121. the sec- 
ond transport stream disassembling portion 166, and 
the second audio expanding portion 114. In this case, 
the buffer memory 164 is divided into the mo:ion picture 
buffer memory and the audio buffer memory as shown 

50 in FIG. 5. end the motion picture buffer memory is used 
lo store data of the moiion picture file, anc the audio 
buffer memory is used to store data of the back audio 
fne. 

[0081] Curing a time period 0) shown in Fig 1C. the 
5t reproducing control portion 1 63 tor posl-recordirg reads 
the back audio f.le in an amount corresponding to one 
continuous oata area *'or audic (96 Kbytes \ Thus the 
back audic data are stored in the aucic buffer memory. 
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Then, ihe pick-up 130 starts to movp worn ,iti*>.r. u.i :nr 
back audio lile lo aieas 'or :he motion pfctue tie <h. time 
period (2)) Wnen the pick-up 130 amves at aieaj tot 
ihe motion pictuie lile. leading and reproducing the mo. 
(ion picture data start liom ihe head oi a time period (2) 
Theretoie. data ate stoiec in the motion pictuie butlei 
memory at least at a late Vr-Vout At ;he same lime liom 
Ih'e head oi the time period (3). reproduction ot data m 
the audio butler memory is started Thus, the data 
amount in tne audio butlei memory decreases at a rate 
oi up to Aout. At the time when this data amount reaches 
B A _ m . the pick-up 1 30 on areas lo? the motion picture lile 
is started to move onto aieas to; the audio lile \a time 
period (4)). This movement interrupts the leading ot the 
motion picture data trom the optical disk 131 . so that the 
code amount in the motion picture butler memory de- 
creases at a rate ot up to Voui. When tnis movement is 
compteted. data reading tr om ihe back audio lile is start- 
ed during a'time period (5). Therelore. Ihe audio dala 
are stoied in the audio butler memory at least at a rate 
Ar-Aout. During a lime period (6). the reproducing con- 
trol portion 163 tor post- recording causes the pick-up 
130 to move liom areas tor the back audio tile to areas 
tor the motion picture tile. FIG. 10 shows an example 
where alter the movement is compleied. t he pick- up 1 30 
happens to encounter a discontinuous point (the bound- 
ary ot continuous data areas) ot the motion picture lile 
during a time period (7) : and movement ot the pick-up 
130 occurs. When this movement is completed, the 
reading ot motion pictuie dala is started again during a 
time period (8). Atler this process, post-recording repro- 
duction is performed while moving the pick-up 130 al- 
ternately in the manner as described above. 
[0082] In FIG. 10. there are ihe following relation- 
ships, when t v . CDA is a time length for the minimum 
reading of the continuous dala area for motion pictures 
at the time oi the post-recording reproduction, and 
t A . CDA is a time length for reading of the continuous data 
area tor audio at the time oi the post-recording repro- 
duction. 

Equation 1 

[0083] 



(Vr-Vout) v, 



CDA- 



Vout >'<3t s 



Equation 2 
[0084] 



(Ar-Aout) 1 A . CDA = Aout , l Aoul 



Fquation 3 
|0085] 

5 

Therelore. Vcda and > a . C da can be obtained as lollows 
re Equation 4 
|0086] 

75 V CDA =(VoutA't> • '3t &eek i l A . CDA i/(V (Voul/Vr)) 

Equation 5 
[0087] 

20 

t A . CDA =«Aoul/Ar) - 3l seek /(1- (Aout/Ar) - (Vout/Vi)) 

[0088] The minimum data si?e S V . CDA of the continu- 
es ous data area for video and the minimum data size 
S A . CDA of the continuous data area for audio can be ob- 
tained as lollows 



30 



35 



AO 



50 



Equation 6 
(0089] 

Equation 7 
[0090] 



S v-CDA ~ Vr " K'-CDA 



S A-CDA " Af *■' ^ A-CDA 



[0091] In the case ot this embodiment, calculation is 
perlormed with = 0.5 s. Vout = 10 Mbps : Vr = 24 
Mbps : Aout = 266 kbps ; and At = 24 Mbps, which results 

»" Iv-cda = 11 ^ S*-cda s 3 3 Mbytes, l A . CD A= 0 03 £ = 
and S A . CDA = 90 kbytes . Here. S A . CDA is set to 96 kbytes 
so that this is a muliiple ot the byte o1 the logical block. 
[0092] As describee above, the continuous data area 
of the motion pictuie file has a si2e (3.3 Moytes) that 
makes it possible to store reliably., in the motion picture 
butler memory, motion picture data sufficient to display 
motion pictures continuously during the total period 
(-.53 seconds) of a period tnree times the movement 
time ot the pick-up 130 and a period tor reading audio 
dala. Therefore, the video and the front audio can be 
reproduced in real-lime continuously without interrup- 
tion. At the same time the back audio file also can be 
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teruodur r C in io.-iMhth- r onlmuou' ly w d«-il*-t n~ iss- 

mg 

|O093] I unhcMriDic rieieisrti rtcv rt r.:r ; ac r, ihrii vid- 
eo and « plurality ol back nudio (rh Lie complied by 
cieatmq a r lur alitv ot bac k audio 4 iio; to* one video and 
selecting appr opnately a combination ol n video 1ile and 
a back aud o t ie 

[0094] The daia si?e ot Ihe continuous dala area toi 
a back aud o 1 le :s assumed lo be a 1i>ed length bul n 
may be a variable lergth having a s i/e ol thai tixed value 
oi moie However, in ihis case ti is r eces sary to extend 
the minimum data si7e ol Ihe continuous data area lor 
the rrotion piciuie tile by the length allowing lor the max- 
imum time tor one movement ot the pick- u\: 130 inolhei 
words , the data si7e ol the continuous, oala a-ea lor the 
motion picture tile may have a length al owing lor a lime 
to: tcui movements ot the pick-up 130 and a time tor 
reading the audio daia 

[0095] FIG 10 shows an example where ihe motion 
picture tile and the back audtu file ait lead exactly in 
synchionizaticn. Howevei. Ihe leading does nol have to 
be synchronised exactly, in general, it a relatively long 
continuous daia area is held tor ihe motion picture tile. 
1he oocraiion is such as shown in FIG 24 This opera-* 
lion is difleienl trom ihat in FIG. "0 in that a lime period 
(3) is larger in this operation, because ihe continuous 
dala area tor ihe back audio file is larger. In this case. 
Equation 3 can be replaced by Equation 8 below 

Equation 6 

{0096] 

! Aou: - VcDA 4 31 seet 

(Embodiment 2) 

[0097] Next. Embodiment 2 of Ihe p*eseni invention 
will be cescribed Embodimeni 2 is difleienl liom Em- 
bodiment l in the encoding metriod for back audio. In 
Embodimeni 1. the AAC compression cooes are used, 
whereas linear PCM or pulse code moculalron cedes 
are used in Embodiment 2. 

[0098] FIG. 11 is a block diagram showing a functional 
configuranon of an audio/video information 'ecordmg' 
reproducing device according to Embodimeni 2 ot the 
present invention FIG. 11 is different Irom FIG. Tin thai 
an A/'D convening portion 174 and a seconc transport 
stream essemolirg portion 175 are included, the trans- 
port stream assembling portion 1 04 is replaced by a first 
transport s;rcam assembling pert ion "7C- (having the 
same function* . ihe second audio exparoir g poriton 1 14 
is replaced by a D/A converting portion "76. and a re- 
cording control portion 170 for post-recording a reoro- 
ducirg control portion 1 7" tor posl-recorc;ng arc a buff- 
er memory 1 72 thai nave different functions are mauc- 
ed. The dala read ng rale of the reproducing portic r - 21 



itn ntanmun rer.ordmg/reproducing rate of 4he Irans- 

[ "it stream cis assembling portions 165 and 166. and 

ihe maximum movement lime of Ihe pick-up 130 during 

it rtcing operation and writing operation are the same as 

those ol ihe conventional example. 

|0099] FIG 12 shows a block relevant to posl-recoid- 

ing lecording in F IG 11 FIG. 1 3 shows a block relevant 

to posMecording reproduction in FIG. 11 

|0100] As descrrbed above, since the linear PCM 

tc codes are used as the coding format for back audic. the 
second audio expanding portion 114, which has a large 
c rcuit scale can be replaced by the D/A converting por- 
tion 176 which has a small circuit scale. 
|0101] However, the reproduction rate of the bacK au- 

i$ dio is higher than in the case ot the AAC compression, 
so thai il is necessary to adjust the length ot the contin- 
uous daia area based on Equation 7. 
[0102] The data size of the -continuous data area lor 
a back audio lile is assumed lobe a fixed length, bul rl 

?o IT ,ay be a var lable length having a size of that fixed value 
oi more. Howevei. in this case, it is necessary to extend 
the minimum data size of the continuous data area lor 
the motion picture tile by the length allowing for the max- 
imum time for one movement of the pick-up 130. 

PS 

(Embodiment 3) 

[0103] Next Embodiment 3 of the present invention 
will be described. Embodiment 3 is different from€m- 

30 bodiment 1 in that the motion picture file and the back 
audio file are nol reproduced at the same time al the 
lime o1 post-recording reproduction, and the back audio 
file previously is mixed in the motion picture file as one 
transport stream (MIX), and the front audio stream and 

25 the bacK audio stream are decoded in parallel at the time 
of reproduction. 

[0104] FIG. 14 is a block diagram showing a functional 
configuration of an audio/video information recording/ 
reproducing device according to Embodiment 3 of the 

40 present invention. FIG 14 is different from FIG. 1 in that 
only one transport stream disassembling portion 115 is 
included, and a MIX control portion 180 for post-record- 
ing is included. In addmon, another d iff efence is that ihe 
reproducing con:ro! portion 153 for post- recording has 
the same 1 unction as that of the reproducing control por- 
tion 1 53 for post-recorcing of theoonventional example. 
The daia reading rate of the reproducing poriton 121 . 
the maximum recording/reproducing rate of the trans- 
port stream cisassembling portion 1-15, and the mexi- 

sc< mum movement lime cf the pick-up 130 during reeding 
operation and writirg operation are the same as those 
ot the conventional example. 

J0105] FIG. 15 shows a block relevant to post- record- 
ing reprodjcl on in HG. 14. 
" [0106] For video recording andpest-recording record- 
ing the same processes as in Embodiment 1 are per- 
formed Thereafter the D_TSP in the motion picture fie 
is replaced by the A_TSF in the back audic file so as 



12 



EP 1 328 118 A1 



24 



lo io m « iiMnspor- siieam n whirh ihr honi audio 
siieam and lhe back audit stream are mtycd 
|0107] For post-recording epioduction ihe molion 
piciuie Me a tie » mixing is passed through ihe reproduc- 
ing portion 121-. tne outtei memoiv 164 and Ihe Hans- 
pon stream disassembling portion lib as shown in FIG 
15 Furthermore. Ihe lion) isudio siieam is passed 
ihiough ihe lust audio expanding portion 113 and ihe 
audio oulpui portion 112 and ihe back audio si i earn is 
passed through ihe second audio expanding portion 114 
and ihe audio oulpui portion n£. so thai ihe lwo types 
ol audio aie reproduced logeihei with video. 
|0108] Thus lheie is no need to manage two Tiles and 
it is sutlicienl lo manage only one lile by creating the 
molion piciuie tile made ol tiansport slieams in which 
lioni audio and back audio are mixed in ihe mannei as 
desciibed above. 

[0109] Furthermoie. ihe daia structures ol ihe motion 
piciuie hie and ihe back audio lile aie ol ihe same nans- 
pon siieam formal, so thai it is sufficient to teplace ihe 
D_T£P in the molion piciuie lile by the A_TSP in the 
back audio hie. and theieloie ii is easy to create a mixed 
motion piciuie lile. Furthermore, the data structures ol 
the motion picture file and the back audio file are of the 
same transport stream formal, so iha: a leplacemenl 
can be easy when outputtinc. the transport stream in 
which the D„TSP in the molion picture lile has been re- 
placed by the A_TSP in Ihe back audio lile 1o a digital 
interface. Moreover. Ihe data structure of ihe back audio 
file is of the MPEG system siieam format such as a 
transport stream, so that even if the audio compression 
cedes (e.g.. AAC codes) are different, lhe back audio 
file can be handled as a unitary audio file, which makes 
it easy lo handle the back audio file. 

(Embodiment 4) 

[0110] Next : Embodiment A of the present invention 
will be cescribed. Embodiment 4 is different Irom Em- 
bodiment 1 in that lhe molion picture file does no\ con- 
tain audio data, and the molion picture file containing 
only still-images is used lor post-recording reproduction. 
An example in which audio recorded in the audio file is 
re or educed ai the same time while the si ill -images are 
switched ai a predetermined lime interval in the desig- 
nated order in the manner as in £ slide show will be de : 
scribed. The configuration ol lhe audio/video informa- 
tion recording/reproducing device is lhe same as that of 
Embodiment 1 . 

{011 1 ] FIG. 23 is a diagram showing the transition of 
the code amount in the motion picture butler memory 
and me audio buffer memory ai the time ol post-record- 
ing reproduction in me audio/video information record- 
ing/reproducing device according to Embodiment 4 o1 
the present invention. Hereinafter, this embodiment will 
be described wilh reference lo FIG. 23. 
[0112] The reproducing control pen ion 163 for posl- 
recording starts reading of motion picture data from the 



i.frtfi r,\ * nmo penod O) Therefore, data aie stoied m 
the motion picture butter memory at a rate Vr. Then, dur- 
ing a time period (2). a seek operation is performed wilh 
ic&peci io ihe audio data Then, after reading data tor 
one still- image is completed, Ihe still-image is displayed 
cur mg a lime period (3). At the same lime, reading data 
m the audio butler memory and reproducing the read 
drti* aie staned Tnus, the data amount in the audio 
butler memory is increased at a rate of up lo Ar-Aoul 

-.c Then during a nme period (4), lhe pick-up 130 moves 
horn areas lor lhe audio data onto areas lor the video 
data Dut ing this time period, audio is output at the same 
time, so thai the code amount in the audio butler mem- 
ory «s decreased at a late Aoul. When the movement ol 

*- the pick-up 130 ends, reading the video data is started 
again (a lime period (5)). At the time when the daia 
amount in the audio butler memory reaches B A . th . the 
pick-up 1 30 on areas for the motion picture file stans to 
move again onto areas lor lhe audio lile (a time period 
(6)). By repealing the above-described process, lhe. 
reao still-image data are transferred to the. .^transport 
stream disassembling portion 165 and~video is repro- 
duced by the video expanding portion 111 during a dis- 
play cycle t^. Furthermore., during a display cycle t stl „. 

Pi the read audio data also are reproduced by the 1irst au- 
dio expanding portion 113. 

[0113] Here, the video update interval t^,,, which is a 
display cycle., can satisfy Equation 9, when 1 Vfead is a 
time for reading data for one still-image, ! a -cda ' s a , ' me 
so tor reading audio data recorded in a continuous data ar- 
ea having a fixed data size, and \^ ceU is the maximum 
movement time of the pick-up 130. . 

Equation 9 

[0114] 

*siill - "'vread + ^-CDA 42 *seek 

[0115] Thus : adding audio to a slide show can be re- 
alized easily. 

[0116] In Embodiment 4 : the still-image is assumed 
to be contained in the motion picture file composed of 
transport streams, but may be a JPEG file. In this case : 
a JPEG decoder is necessary. 

[0117] In Embodiments, the. update interval of still- 
images is assumed to be constant, but may be desig- 
nated individually for each still-image, as long as Equa- 
z>o tion 9 is satisfied. Furthermore, when the data size o1 
tne still-images is different from each other, the update 
interval may be designated for each still-image, depend- 
ing en the daia size, within the range that satisfies Equa- 
tion 9. 

[0118] In Embodiment 4, audio is reproduced while - 
displaying still-images as slides. However, the same is 
irue when recording audio. In this case, needless 1c say, 
the reading time tor audio data may be replaced by the 
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writing lime thereof 

J0119] In each embodiment Ihe Momcx medium ii 
assumed to be a phase-change optica! d:s I but is not 
limited thereto Foi example any recording meciun. 
having a disk shaoe such hs ophcai aisks oi haid disks 
such as DVD-RAM MO DVD-R DVD-RVV DVD-i RW 
CD-R. and CD-RW car be used Furthermore a semi- 
conductor memory such as a Mash memory a s o can be 
used 

[0120] Similarly, in each embodiment a dick-u? is 
used as the reading/writing head bui in the case ol MO 
a pick-up and a magnetic head are usee In the case o1 
hard disks, a magnetic head is used 
|0121] In each embodiment, the hanspon stieam may 
be ol a formal basec on the digital broadcasting stand 
ard employing MPEG Foi example the iransoon 
stream based on Japanese BS cigital bicadcasting 
standard, the transport sueam based cn the ATSC 
standard in the U.S. . and l lie hansporl stream based on 
the DVB standaid in Eutope can be used 
[0122] In each embodiment the motion picluie tile 
and the audio file are essumec to be constituted by 
transport streams, but can oe constnuled by bit streams 
containing other multimedia information such as pro 
gram streams or PES sit earns 

^01 23] In each embodiment, the logical block is. set to 
32 kbytes and the sector is set lo 2 koytes . but they may 
be ot any size, as long as ihe logical block si?e is a mul- 
tiple of the sector si?e Foi example the logical biock 
can be 16 kbytes and the sector car, be 2 kbytes. Alter- 
natively, both the logical block and the sector can be 2 
kbytes. 

[0124] In each embodiment, the MPEG2 video com- 
pression codes and the AAC compression coces are 
used as the video compression codes and the audio 
compression codes, respectively However. iheMPEGi 
video compression codes or the MPEG4 video com- 
pression codes, and MPEG-Audio compression codes. 
Dolby AC 3 compression codes, or Twin-VO compres- 
sion cooes can be used 

[0125] In each embodiment, the motion picture tile 
and the back audio file are assumed to be recorded on 
the same optical disk, but may be recorded oh ditlereni 
recording media Fcr example. :he motion picture tile 
can be recorded on an optical disk and the back audio 
file can be recorded on a Hash memory card, anc a syn- 
thesized lile can be ecorded on an optical disk. In this 
case, the occasion o' movement of the pick-up decreas- 
es, which makes it s ignif icanily easy to attain post-re- 
ccrding recording ard pos:-recording reproduction. 
{0126] In each embociment the files are managed by 
the UDF file system bu may be managed by FAT (tile 
allocation table) or other umqje *ile system. 
■[0127] In each emoocimeni. in addition to the motion 
picture file anc the back audio file, a third file serving as 
a file for associating "he motion p cture 1ile with the tact 
aLdio file may be recoroec This third 1ile can descnfce 
the liming of cone jrrent reprcduc:ion (parallel reproduc- 



tion) ol the motion fur Mir hlr ana Ihr hark nudio hie :n 
the SMIL (Synchronised Multimedia Inlepiation lan 
guage^ whose standr.ia</al on has been studied n 
W3C Thus, the relations hip between Pie mo'.ior picluie 
fi e and the back audio *ile can be dcscibed clearly from 
Ihe viewpoint of repiocuctior timing o* the like f oi ex- 
ample. Ihe slart portion ot concurrent lepioduc.ior. can 
be designated by des ignatmg an elapsed time Irom the 
head ol the videc lite and an elapsed lime from the head 

• f ot the audio file Furthermore even it Ihe molior picture 
fne the back audio file and the thud file are nanslened 
to a personal computci they can be reproducec lor ex- 
ample, with a SMIL plaver o1 application sottware on the 
personal computer by using the SMIL language. 

i-- |0128] In each embodiment, when recording the back 
audio tile by performing pcsMecordmg recoding with re- 
soect to a portion ot a motion picture tile, it is necessary 
to record time information ot the start liming of the post- 
recording recoiding in the back audio file, the third file 

?o oi another fourth tile 

[0129] In each embodiment, back audio with respect 
lo motion pictures is recorded in the back audio file, but 
music (BGM or the like) whose timing is not directly as- 
sociated with the motion pictures may be recorded and 
repioduced in the same manner as for post- recording 
reproduction. 

[0130] In each embodiment, the maximum movement 
time of the pick-up during reading is the same as that 
during writing, but may be diflereni In this case, how- 

30 ever, it is necessary lo seieel an appropriate or a largci 
lime as the maximum movement time of the pick-up to 
obtain the data size (Equations 6 and 7) ot the continu- 
ous data area or the video update lime (Equation 9). 
[0131] As described above, according lo the present 

2£ invention, it is possible to provide an audio/video infor- 
mation recording/reproducing device that can easily 
achieve a post-reccrding function on an optical disk. 

*o Claims 

1. An audio/video information recording/reproducing 
device comprising 

*s a video recording ponion thai records video in- 

formation as a video tile: 

a video reproducing portion that reproduces the 
video information, and 

an audio reproducing ponion that reproduces 
so an audio fi.e in which audio information is re- 

corded. 

wherein me videc recording portion records 
the viceo information as the video file while guaran- 
teeing real-time continuous reproouciion of the vid- 
eo information anc real-time con: nuous reproduc- 
tion of the audio information ai the same time 
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2. An audio/video intorrr.atton »er t '-nt'in »oj »jr-riurinrj 
cevice comprising 

an audio recording port on thai ic-coids audio 
inlormation as an audio lite 
a video reproducing portion lhat tepioduces a 
video tile in which video information is ecoi ti- 
ed and 

an audio lepioducing ponion ihai reproduces 
ihe audio lile j o 

wherein the audio recording poriicn records 
ihe audio intormaiion as ihe audit tile* while gjai 
enleeing leal-lime conimuous lepioducnon ot ihe 
video inlormation and leal-lime conimuous repro- J 5 
duciion ol ihe audio inlormaiior ai ihe same lime. 

3. An audio/video inlormaiion lecoiding/iepicducing 
device compnsing: 

an audio recording ponion ihai recoids audio 
inlormation as an audio lile: 
a video repioducing ponion ihai tepioduces 
video intormaiion tccoidcd as a video tile in te- 
al-lime and coniinuousiy: and 
a recording portion loi post-recording lhal re- 
produces ihe video intormaiion and records ihe 
audio information as the audio tile ai ihe same 
lime, Ihe audio inlormation being input coniin- 
uousiy. 30 

4. The audio/video intormaiion recording/reproducing 
device according to claim 3, 

wherein the video file is recorded while real- 
time continuous reproduction o1 the video informa- 35 
lion and reproduction ot ihe audio intormaiion are 
guaranteed to be performed ai the same time ; end 

the audio tile is recorded while real-time contin- 
uous reproduction ot the video intormaiion and *o 
reproduction ot the audio intormaiion are guar- 
anteed at the same time. 

5. An audio/video inlormaiion recording/reproducing 
device comprising: 

a video reproducing portion thai reproduces in 
real-time and continuously a video lile in which 
video information is recorded; 

an audio reproducing portion that reproduces 50 
" . . in real-time and continuously an audio file in 
which audio inlormation is'rccorded: and 
a reproducing portionfor post-recording that re- 
produces the video intormaiion and reproduces 
the audio intormaiion at the same time: " 

wherein ihe. video file is recorded whiie real- 
time continuous reprodudion ot 1he video intorma- 



iion and Ihe audio inlormaiion s pij rt -nnir-*~»o hi ihp 
same lime 

the audio tile is recoided wmlc leat-i me conim- 
uous repioduciion ot the video information and 
the audio intormaiion is guaranteed ai ihe same 
lime, and 

Ihe reproducing ponion tor posiiecoiding per- 
forms leal- lime conimuous repioduciion ot Ihe 
video intormaiion by ihe video repioducmg por- 
tion and teal- lime conimuous repioduciion of 
the audio intormaiion by ihe audio reproducing 
ponion at the same lime 

6. An audio/video inlormation lecordmg/reproducing 
device comprising 

a viceo repioducing ponion ihai reproduces 
video inlormaiion in teal-lime and coniinuousiy; 
an audio reproducing ponion Ihai tepioduces 
audio intormaiion in real-lime and continuous- 
ly, and 

a reproducing portion for post-recording that re- 
produces video information and reproduces the 
audio inlormaiion ai the same lime: 

wheiein ihe video intormaiion is recorded 
while real-time conlinuous repioduciion o1 the video 
information and ihe audio intormaiion is guaranleed 
at the same lime. 

1he audio information is recorded while leal- 
time continuous reproduction of tne video infor- 
mation and the audio intormaiion is guaranteed 
at the same time., and 

Ihe repioducing portion 1or pest-recording per- 
forms real- lime continuous reproduction ot the 
video intormaiion by the video repioducing por- 
tion and real- lime continuous reproduction of 
the audio inlormation by the audio reproducing 
portion a! ihe sametime. 

7. The audio/video information recording/reproducing 
device according lo claim 5 or 6. 

wheiein in reading the viceofile and the audio 
file and reproducing the video file and the audio file 
as ihe video information and Ihe audio information, 
respectively. 

the reproducing portion for post- recording 
reads the audio file when the data amount of 
the audio intormaiion that has been read and is 
to be reproduced reaches a predetermined val- 
ue oi less . and 

the reproducing portion to: posl- recording 
reads The video file when the ca:a amount ex- 
ceeds ihe predetermined value 
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~l I if Hudu) viaoo mloiriirtlH >i . ?r t < »dmg toj ,ic duang 
ceviceaci otdiriptoaiu' one ot ciam^ * \c7 wheie- 
in the aucio 'ile fane! Hie vicim 'ik nit receded in 
citlc i ent tecordinq media 

1 he audio'video inloimatic n roc oidmp'iepi educing 
cevice acc oi ding ic any one oi cla mi 1 to 7. 

wherein the audio tile is consi.luted by a gioup 
cl continuous data areas to- audio having a fixed 
length and composec o1 a pluiality oi physically 7r 
continuous lecordmp uniis n which the audio mloi- 
mat on can be lecoided anc 

the video file is ccnsinuied by a group o1 con- 
tinuous data areas for video composed o1 a plu- 
rainy ot physically continuous recording units in 
which video information can be leptoduced at 
a maximum reading rate loi at least a time re- 
quited lor obtaining surplus video inloimalion 
in an amount coi responding to a total peiiod ot ?c 
a penod three times the maximum movement 
time cl a reading/writing head and a period tor 
reading one ot the continuous data areas tor 
audio 

Ph 

The audio'video information recording/reproducing 
cevice according to any one ot claims 1 to 7. 

wherein the audio 1iie is constituted by a group 
ct continuous data areas for audio having a prede- 
termined data size or more and composed ot a plu- 3? 
ralily c1 physically continuous recording units in 
which the audio intormation can be recorded, and 

the video file is ccnstituted by a group of con- 
tinuous data areas tor video composed ot a plu- — 
ratify of physically contmjous recording units in 
which video inlormation can be reproduced at 
a maximum reading rate 1or at least a time re- 
qu-reti tor obtaining surplus voeo intormation 
in an amount corresponding to a total period of -*o 
a period four times ;he maximum movement 
time ct a reading/writing head and a period for 
reading the predetermined data size ot the con- 
tinuous cata areas tor audio. 

The audio'video intormation recording/reproducing 
cevice according to any one ot claims 1 tc 7. where- 
in the audio tile :s non-compressec audio data 

An audio/video information recording/reproducing 
cevice comprising: 

a viceo reccrdng ponion thai recorcs video in- 
lormation as a viaeo tile 

an audio recording pon or. that 'ecords audio " 
intormaiion as an aucic tne 
a vtceo reproducing pernor that reproduces in 
real-:ime and continuously ;he vicec hie as the 



vmoo inloimalion. 

a recording portion for post-recording that re- 
produces the video information and records the 
audio in'oimalion associated with the video in- 
formation as the audio (ile at the same time and 
a synthesis recording portion that records syn- 
thesized information obtained by synthesizing 
the video information and the audio information 
as a synthesized video file, 

wherein the video recording portion lecoids 

video information. 

the lecoiding portion tor post-recording pei 
forms real-time continuous reproduction ot the 
video intormation by the video reproducing por- 
tion and lecording ot the audio intormation as- 
sociated with the video information toy the audio 
recording portion at the same time, and 
the synthesis i ecording portion records the syn- 
thesized video tile. 

13. An audio/video information record ing/rep rod ucing 
device compristng: 

a video recording port ion that records video in- 
formation as a video file; 

an audio recording portion that records audio 
information as an audio file: 
a synthesis recording portion that records syn- 
thesized intormation obtained by synthesizing 
the video information and the audio intormation 
as a synthesized video file: and 
a reproducing portion for post-recording that re- 
produces the synthesized video tile as the syn- 
thesized information in real-time and continu- 
ously: 

wherein the video recording portion records 
video information, 

the audio recording portion records the audio 
in-ormation associated with the video informa- 
tion. 

the syn:hesis recording ponion creates and 
records the synthesized video file : and 
the reproducing ponion tor post-recording re- 
produces in real-time and continuously the vid- 
eo information and the audro information at the 
same time by reproducing the synthesized vid- 
eo tile. 

14. Trie auoio/video information recording/reproducing 
device according to any one of claims 1 tc 13. 
wherein the audio data of the audio fife has the 
same saia structure as that of the video data ct the 
viaec f iie 
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15. An riudio/video information lecoiriinp/ieproducing 
cevice comp using 

a video lecodi.ng oorlion that lecords video in- 
formation in a continuous, daia aiea loi video 
an audio recording portion lhai records audio 
information in a gioup ol conimuous data aieas 
loi audio having a piedelermined daia si?e: 
a video reproducing poriion thai reproduces ihe 
lecoided video information in a designated Ol- 
der: 

an audio reproducing portion that lepioduces 
the lecoided audio information: and 
a tepioducing portion loi posl-iecoidingthat re- 
produces the video information and the audio 
inlormaiion at the same time: 

wheiein the video reproducing portion contin- 
ues to display one piece ot ihe video inloimaiion at 
least tot a total period ot at least a peiiod twice the 
maximum movement time ot a reading/writing head, 
a peiiod foi leading one of the continuous data ar- 
eas toi audio, and a period tor reading one ol the 
continuous data areas lor video. 

16. A method for recording/reproducing audio/video in- 
formation, 

wheiein while real-time continuous reproduc- 
tion of video information recorded as a video file and 
real-time continuous reproduction of audio informa- 
tion recorded as an audio file are guaranteed at the 
same time, the video information is recorded as the 
video file. 



uous leproduction ot Ihe video inlormaiion and 
i epi eduction ol the audio information are guar- 
anteed at the same time. 

20. A method loi i ecor ding/reproducing audio/video in- 
lormaiion. 

wheiein a video fife is recorded while real-time 
continuous reproduction of video information re- 
corded as a video file and audio information record- 
»ff ed as an audio file is guaranteed at the same time. 

an audio file is recorded while real-time contin- 
uous reproduction of the video information and 
the audio information is guaranteed at the same 
lime, and 

real-time continuous reproduction ot the video 
inlormaiion and real-time continuous reproduc- 
tion ot the audio information are performed at 

the same lime. 

po 

21. The method for recording/reproducing audio/video 
information according to claim 20 : 

wherein in reading the video file and the audio 
file and reproducing the video file and the audio file 
as the video information and the audio information, 
respectively, 

the audio file is read when the data amount of 
the audio information that has been read and is 
so to be repr oduced reaches a predetermined val- 

ue or less, and 

the video file is read when the data amount ex- 
ceeds the predetermined value. 



17. A method for recording/reproducing audio/video in- 
formation. 

wherein while real-time continuous reproduc- 
tion of video information recorded as a video file and 
real-lime coniinuous reproduction of audio informa- 
tion recorded as an audio file are guaranteed at the 
same time, the audio information is recorded as the 
audio file. 

18. A method ior recording/reproducing audio/video in- 
formation, 

wherein video information recorded as a vid- 
eo file is reproduced in real-lime and conlinuously, 
and audio information that is input continuously is 
recorded as an audio 1ile at the same time. 

19. The method for recording/reproducing audio/video 
information according to claim 16, 

wherein the video file is recorded whiie real- 
time continuous reproduction of the video informa- 
tion and reproduction of the audio information are 
guaranteed to be performed at ihe same time, and 

the audio tile is recorded while real-time contin- 



5£ 22. The method for recording/reproducing audio/video 
information according to any one of claims 16 to 21 : 
wherein the audio file and the video file are recorded 
in diflerent recording media. 

JO 23. The method for recording/reproducing audio/video 
informal ionaccording to any one of claims 16 to 22, 
wherein the audio file is constituted by a group 
of continuous data areas for audio having a fixed 
length composed of a plurality of physically contin- 

£ ' uous recording units in which the audio information 

can be recorded, and 

the video file is constituted t>y a group of con- 
tinuous data areas for video composed of a plu- 

so rality of physically continuous recording units in 

which video information can be reproduced at 
a maximum reading rate for at least a time re- 
quired for obtaining surplus video information 
in an amount corresponding to a total period of 

" a period three times the maximum movement 

time of a reading/writing head and a period for 
reading one of the continuous data areas for 
audio. 



17 



enjsuoc:: <EP_ 



EP1 328 118 A1 



24. A method loi leroidmg ippif riu. iTif^ \ n. 
tormalion 

whe'ein video mlormatier u m-u -at'C r.t « 
video tile. 

ihe video intoimation is icpioducc c in » en Mime 
and continuously and audio h iMmalion as.su 
cialed with Ihe video intormaiic n n lecoidcd as 
an audio tile al Ihe same lime and 
synthesized information obtained :»y i ynihc siz- 
ing the video information and ihe audio mtoi 
malion is recorded as a synthesized viceo tilt 

25. The method lot recoroing/ieDioducmg audio/video 
inlormation according to any one o1 claims 1 6 tc 24 
wherein the audio data ot the audio tile has the 
same dala structure as thai ol ihe video data ot the 
video 1tle. 

26. A method loi lecoiding/iepi educing rfudtu/video in- 
formation. 

wherein video information recoided in a con- 
tinuous data area lot video is reproduced in a des- 
ignated order, and audio inlormation lecoidcd in a 
group of continuous dala areas tor audio having a 
predetermined dale size is leproduced at the same 
time, and 

one piece of the video inlormation is displayed 
continuously at least lor a total Denod o1 al least 
a period twice the maximum movement lime ol 
a reading/writing head, a period for reading one 
of the continuous data areas lor audio and a 
period for reading one ol the continuous data 
areas for video. 

27. An audio/video information recording/ieprcducing 
oevice comprising. 

a video recording portion thai records video in- 
formation as a video file; 

a video reproducing portion thai reproduces the 
video information: 

an audio recording portion that records audio 
information as an audio file: and 
an audio reproducing portion thai reproduces 
the audio information; 

wherein the video record ng portion records 
the video information as the video file, whie real- 
time continuous reproduction of the video informa- 
tion and real-time continuous recording ot the audic 
information are guaranteed at the same time, anc 
real-time continuous reproduction ot the video in- 
formation and real-lime continuous reproauctior, o 4 
the audio inforrr ation are guaranteed al ihe same 
rme. 



28. An audiO'vidPC " 1"ininlif«n if"*f «idir»;j i * >\ r .^iir n 
device ccmpns 

an audio locoidmq portion thai -fcoiD r.udo 
inlormation as an audic tilt 
an audio reproducing portion ihnt lopiodjces 
ihe audio hie in ical lime and conln uous.lv 
a vioeo reproducing portion that reproduces 
video intormrttion tecoidec as a video 1 le in le- 
7f at-time and continuously 

a recording portion lor post-recording that le- 
produces the video inlormation and lecoids the 
audio m1orma:ior that is input com nuously at 
the same time- 
rs 

wherein the video tile is recoided while leal- 
time continuous leproduclicn ot the video intorma- 
lion and reproduction ol the audio information aie 
guaranteed lo be peilormed at the same lime, and 
?o leal-time continuous lepr eduction of the video in- 

formation and leal-time continuous recording c! the 
audio information aie guaranteed 1o be performed 
at the same time 

29. An audio/video in1orma1ion recording/reproducing 
device compr ising 

a video reprocucing portion that leproduces in 
real-time and continuously a video hie in which 

30 video information is recorded 

an audio recording portion that recorcs auoo 
information as an audio file: 
an audio reproducing portion thai reproduces 
the audio file in real-time and continuously. 

35 a reproducing ponion for post-recorcmc that re- 

produces ihe video information and reproduces 
the audio information a; the same time. 

wherein the video file is recorded, while real- 
40 time continuous reproduction of the video informa- 

tion and real-time coniinuous recording ot the audio 
information are guaranteed at the same time, and 
real-lime coniiruous reproduction of the video in- 
formation arc reai-lime continuous reproduction ot 
-v5 the audic information are guaranteed al the same 

time, 

the audio file is recorded, while r eal-iime con- 
tinuous reproauction of the video inlormation 
so end real-time continuous reproduction o' the 

audio informal ior. are guaranteed al the same 
time, and 

the reprocucir g c onion for pest-recording per- 
forms the real-lime coniinuous reproduction of 
f; the v aec irfcrrr.ation by the video reproducirc 

pofiior, anc the reaMime continuous reproduc- 
tion of the aucic information by the audic repro- 
duce c pernor, al ihe same time. 



IS 



EP 1 328 118 A1 



30. An audio/video inlornr.ahon tecoidinp lopicducmp, 
device comprising. 

a video recording oortion thai recoids video in- 
tormalion in a continuous data area lor video -*> 
an audio recording pomon ihrii records audio 
inforrnaiipn in a group ol coniinuous dala areas 
lor audio having a predetermined dala size; 
a video reproducing portion thai reproduces the 
recorded video information in a designated or- *o 
der: and 

a recording ponion lot post-iecoiding thai re- 
produces the video inlormanor in the designat- 
ed order and records the audio information at 
the same time: 

wherein the video reproducing ponion contin- 
ues to display one piece o1 the video inloimation at 
least lor a total period ol at leasi a peiiod twice the 
maximum movement lime of a reading/writing head. 20 
a period for reading one of the continuous data ar- 
eas for audio, and a period for writing in one ol the 
coniinuous data areas 1oi video. 

31. A method for recording/repioducing audio/video in- 25 
formation, 

wherein video information recorded in a con- 
tinuous data area for video is reproduced in a des- 
ignated order, and audio information is recorded in 
a group of continuous data areas for audio having 30 
a predetermined data size, and 

one piece of the video information is displayed 
continuously at least for a total period of "at least 
a period twice the maximum movement time of 35 
a reading/writing head, a period lor reading one 
of the continuous data areas for audio : and a 
period for writing in one of the continuous data 
areas for video. 
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